Fruits and vegetables (F and V) are valuable for their micronutrients, but many Fruits and Vegetables in diverse growth areas have not been scientifically validated for these components. The nutraceutical characteristics of the seeds of eight citrus fruits grown in Pakistan (Rawalpindi region) were, therefore, investigated. Expectedly, the seeds of citrus varieties differed in moisture (44.5% to 54.8%), ash (0.97% to 3.13%), crude protein (5.61% to 4.06%), crude fat (20.3% to 15.3%), crude fiber (16.4%to 9.52%) and carbohydrates (17.5% to 10.2%) contents. Potassium, sodium and magnesium were the major minerals, while iron, zinc and manganese were present in minor fractions in the seeds. Phytochemical analysis (total phenolic content, 129 to 99.1µg/g GAE and total flavonoids content, 35.11 to 13.21 µg/g QE) revealed antioxidant potential that was confirmed by a high 1,1-diphenyl 1-2-picrylhydrazyl (DPPH) radical scavenging activity, showing a highly positive correlation (r 2 > 0.832, 0.667 p > 0.05) with the measured antioxidant components (Total Phenolics and Total Flavonoids). The analysis shows a significant relationship between the citrus varieties and their quality parameters to guide their industrial potential as sources of nutraceuticals.
Introduction
The genus Citrus, belonging to the Rutaceae family. The plants of most species of Citrus are large evergreen shrubs or small trees, 5-15 m tall. Citrus are recognized as one of the world's major fruit crops [1] . They are harvested in many countries with tropical or subtropical climate. World's production of citrus is 115.52 million tons, and in Pakistan it is resided at the area of 199 thousand hectares with total production of 2007 thousand tones in Pakistan. Citrus exported by Pakistan is 6.18 thousand tones, and its total import is 529 tones [2] . There were almost 170 phytochemicals found in citrus fruit amongst which 60 are flavonoids which shows antioxidant, antitumor, anti-inflammatory and blood clotting inhibiting characteristics [3] . It was consumed all over the world with many beneficial components like vitamin C act as an antioxidant that also enhances the human body immune system and for scavenging free radicals [4] , vitamin A for skin and vision, vitamin B-complex like thiamin, folates and pyridoxine these are necessary in a sense that human body needs them from external sources to replenish [5] . Carotenoids present in citrus are lutein, beta-cryptoxanthin, violaxanthin, antheraxanthin, luteoxnthin, zeaxanthin, beta-carotene and alpha carotene [6] . Minerals are required in a very small amount for the maintenance of health, there are fourteen minerals essential for human body; these have some specified roles for regulation of human body functions [7] . The presence of total mineral content in fruits can be evaluated by the determination of ash content [8] . Genetic variation can cause the differences in total mineral content in citrus varieties [9] . Citrus fruit have reported as high potassium content and low sodium content, magnesium content in citrus fruit is relatively high [10] . Fruits are generally not considered to be the source of calcium but citrus fruit contain appreciable amount of calcium content. Zinc, iron and manganese were present in trace amount in citrus fruit [7] . Thus, this study aimed to assess the proximate constitutes, minerals constitutes and antioxidant compounds/activity of eight citrus varieties seeds. Objectives are set to attain the aim include the assessment of proximate constitute (moisture, ash, crude (fat, fiber and protein and carbohydrates), minerals constitute (major minerals K (potassium), Na (sodium) and Mg (magnesium), Minor minerals Fe (iron), Zn (zinc) and Mn (manganese) and antioxidant constituents (antioxidant compounds (total phenolicas and total flavonoids) and antioxidant activity (1, 1-diphenyl 1-2picrylhydrazyl radical scavenging activity) The result of this study may provide basis for beneficial use of citrus fruit seeds. and carbohydrate content were measure by substracting all the above proximate contents from 100. The mineral content was determined [11] by digesting 5 g of the seed with 10 mL of a nitric acid:perchloric acid (7:3) mixture at 180-200 o C till completion. The digest was made up to 100 mL with distilled water, and Mg, Fe, Zn, and Mn contents of the seed were determined in an Atomic Absorption Spectrophotometer (GBC-932, Scientific Equipment Limited, Australia), whereas Na and K were measured by Flame Photometer (Model PFP 7, Jenway, England).
Materials and methods

Phytochemical analysis Sample preparation
During the extraction of antioxidants from the citrus seed samples, methanol was used to assess their extraction efficiency. The samples were subjected to orbital shaker for 7 hr followed by centrifugation (model: 800 electronic centrifuge, RENONLAB, 1342 g for 10 min. The supernatant was decanted, and the residue was re-dissolved in 10 mL of the methanol and centrifuged for 5 min., before combining both supernatants (extracts) for the following analyses [12] . Total phenolic content (TPC) One mL of the extract was oxidized with 2.5 mL of Folin-Ciocalteau's reagent (10 %), followed by neutralization with 2 mL sodium carbonate (7.5 %). The mixture was kept in the dark for 45 min., and the absorbance was measured at 765 nm wavelength using a spectrophotometer (UV-9200, Biotech Engineering Management Co., UK). Gallic acid was used as the standard [13]. Total flavonoids content (TFC) One mL of the extract was mixed with 0.3 ml of sodium nitrite (5 %). After an interval of 5 min., 0.6 ml of aluminum chloride (10 %) was added and mixed. This was followed by adding 2 mL of 1 M sodium hydroxide after an interval of 5 min., and the absorbance was measured at 510 nm wave length with the spectrophotometer. The total flavonoid was calculated using quercetin as a standard [14].
1, 1-diphenyl 1-2-picrylhydrazyl (DPPH) Radical scavenging assay
An equal volume of the extract was added to methanolic solution of DPPH (0.7 mM) and held for 30 min. at room temperature before the absorbance was measured at 517 nm using the spectrophotometer. The percent of radical scavenging activity was calculated as the ratio of the absorbance of the sample, Asample, relative to the control, Acontrol [15]. The control was the DPPH solution without the seed extract, and the radical scavenging activity was calculated as: Radical scavenging activity (%) = 100 × (Acontrol -Asample) / Acontrol
Statistical analysis
Results were subjected to one-way analysis of variance (ANOVA). Statistical differences with P-values less than 0.05 were considered significant and means were compared by LSD test according to [16, 17] . All analyses on the citrus seeds were triplicated.
Results and discussion
Knowledge about biochemical composition of citrus seed in different varieties is very important for various purposes including chemical profiling of citrus seeds, its antioxidant potential, mineral profiling and conversions of citrus seeds to different products enhancing the nutritional value and their functional characterization.
Proximate constituents
In (Table 1) shows the results for the moisture, ash, crude fiber, crude protein, crude fat, carbohydrates and there varietal differences. Proximate analysis disseminated that mean values of moisture content of seed in all the tested varieties were in a close range 44.5% to 54.8%. Highest amount of moisture content was found in CLM 54.8% followed by CRT 54.4%. CAT was amongst the varieties with lowest moisture content 44.5%. All the tested varieties contained small fractions of ash ranging from 0.97% to 3.13%. CSH contain significantly high ash content with respect to other varieties while minimum ash content was observed in CLM. Maximum level of crude fiber 16.4% was seen in CJL followed by CSH with a close value of 14.3% while the lowest 9.52% was present in CLM. CJL and CSH were preferred over other citrus seed for its crude fiber content. Estimation of protein content indicated that CAT exhibited significantly highest protein content 5.61% as compared to other varieties that was followed by CSS 5.27%. The lowest amount of protein was present in seed 4.06%. A close range of crude fat content was observed in all the tested varieties 15.3% to 20.3%. CPM contains high fat content 20.3% from all other tested varieties followed by CSR and CAT with a very close value of 20.2% and 20.1%. While the lowest fat content amongst all other varieties was present in CRT (15.3%). However in case of carbohydrate content maximum value was present in CAT (17.5%) while the lowest was in CSH (10.2%). Correlations between different proximate contents of tested samples of citrus seed were delineated in the table 2. A strong correlation was found between crude protein and carbohydrates (R 2 = 0.7739 p< 0.05), crude protein and crude fat (R 2 = 0.5700 p< 0.05) and between ash and crude fiber (R 2 = 0.5505 p< 0.05). Correlation between other minerals was not so remarkable. Citrus species are of prime economic importance in both fresh and processed fruit markets. All the tested varieties shows that seeds contain high concentration of crude fat which can be further processed in to high energy products. Crude fat content were found quiet comparable with those citrus grown in Nigeria that is 24.3% [18]. However, the present oil yield was lower than those reported for Egyptian citrus (Orange, Mandarin, Lime and Grapefruit) seeds that is 40.2-45.5% [19] . The range of crude fat content (15.3-20.3%) of citrus seeds in the present analysis was found to comparable with those of three conventional oilseed crops like cotton 15-24%, soybean 17-21% and olive 20-25% [20]. Due to the increasing in World population and the lack of animal protein, especially in the developing countries, the demand of both conventional and nonconventional plant protein increases [21] . All the tested citrus varieties contain high concentration of crude protein (4.06-5.61%) in their seeds. The result of crude protein were in line with the finding of [1] that shows protein content of citrus (grape fruit and mosambi) seeds is 3.90%-5.56%. While another study were found lower protein content (3.1-3.2%) in citrus seeds with respect to the finding of present study. Citrus seed shows high ash content as compared to citrus peel which indicates that these seeds contain high minerals in them and the results for ash content were in line with the finding of Egyptian citrus seeds 2.2-3.5% [19] . High Crude fiber contents possessed by all citrus seeds (9.5-16.4%) holds a significant nutraceutical importance in preventing and curing different disorders. Moisture content in citrus seeds was found lower than its pulp and peel. Carbohydrates in citrus seed contain celluloses and hemicelluloses which can be used as ruminants feed. 
Mineral constituents
In (Table 5) shows the results for the sodium, potassium, magnesium, iron, zinc, manganese and there varietal differences. The mean value for sodium content in all the tested samples were ranged from 110 mg/100g to 153 mg/100g. Maximum amount of sodium was found in CJL 153 mg/100g followed by CSR with a very close value of 145 mg/100g. Minimum amount of sodium was estimated in CSH 110 mg/100g. The low level of sodium in orange seeds makes them suitable for use in sodium restricted diets [28]. Determination of potassium in all the samples of citrus seed indicated that it was the chief mineral element in all samples with the range starting from 447 mg/100g in CSH to 598 mg/100g in CSR and the values are significantly different between each other. High potassium intake reduces blood pressure that also reduces the risk of cardiovascular disease. High potassium intake also protects a human to be diabetic [29]. All the analyzed samples CRT seed turn out to is the richest source of magnesium 22.9 mg/100g followed by CSH 21.2 mg/100 g. lowest amount of magnesium was estimated in CAT 10.1 mg/100g). In a similar study, found that magnesium is essential for enzymes action, balance hormones, a healthy nervous and for cardiovascular system [30].
Out of all the eight tested varieties of citrus, CSH was preferred for their iron content 8.71 mg/100g followed by CJL 8.20 mg/100g. Lowest amount of iron was found in CSS 3.65 mg/100g. The present research revealed that the mean values for zinc in all the tested samples were in close range i.e. 2.39 mg/100g in CSR and the lowest in CSS 1.19 mg/100g. All the tested samples contain small fraction of manganese ranging from 0.7933 mg/100g in CPM to 1.56 mg/100g in CLM. The ample amount of these minerals present in citrus peel is also required by plants for their normal growth [31]. All the tested samples of peel of the selected citrus varieties were found a rich source of potassium, magnesium and sodium and moderate levels of iron, zinc and manganese [10]. The significant difference in the means of mineral contents in the seed of all the tested citrus varieties depicted that minerals variation were depend on the genetic variations from variety to variety and it also depend upon the soil chemistry from which the plants uptake minerals. The variation of mineral content is also probably due to variation in the origin of varieties, quantity of fertilizer applied and mode of ripening [32]. 
